Comparison of nitrogen inputs and accumulation in 210 Pb-dated peat cores: Evidence for biological N2 -fixation in Central European peatlands despite decades of atmospheric N pollution.
Microbial N2 -fixation helps to sustain carbon accumulation in pristine peatlands and to remove CO2 from the atmosphere. Recent work in minerotrophic fens has provided evidence that this energetically costly process is not completely downregulated at sites with higher availability of reactive nitrogen (Nr ). We suggest that biological N2 -fixation also contributes to the N soil reservoir in rain-fed, atmospherically polluted peat bogs of Central Europe. At five sites, receiving up to 21 kg Nr ha-1 year-1 , we compared total N accumulation in peat and cumulative Nr deposition since 1950 and 1900. We took advantage of detailed inventories of historical NH4 + and NO3 - emissions, and quantified the role of horizontal Nr deposition via fog interception and dry deposition. Eleven peat cores were 210 Pb-dated. At all sites, the amount of N accumulated in peat exceeded the cumulative atmospheric Nr input. At one site in the industrially polluted north of the Czech Republic, atmospheric Nr input explained only 41% of N accumulation in peat. We concluded that the "excess" N in peat was partly a result of N2 -fixation, which subsequently was supported by 15 N/14 N isotope systematics. The δ15 N values of Sphagnum (mean of -4.2‰) were higher than the δ15 N values of deposited NH4 + and NO3 - (mean of -12.3‰), converging to the δ15 N value of atmospheric N2 (0.0‰) as an alternative N source. These two lines of indirect evidence for N2 -fixation were corroborated by direct measurements of N2 -fixation rates using a 15 N2 labeling assay. During laboratory incubation, δ15 N values of Sphagnum significantly increased but could explain only part of the "excess" N in peat. Our findings indicate that biological N2 -fixation should be given greater consideration as an input of N not only to pristine peatlands, but also to peatlands located in polluted regions of the globe.